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ABSTRACT 

Australia’s superannuation sector has become both a major institution in guiding the allocation of the nation’s 
financial capital across asset classes, regions, and sectors, and a central intermediary in channelling the 
nation’s annual savings into domestic capital formation and foreign financial asset accumulation. We model 
this important institution within an economy-wide setting by embedding explicit modelling of the sector 
within a model of the financial sector which is in turn linked to a dynamic multi-sectoral CGE model of the real 
side of the economy. We develop the financial CGE model by building on a multi-sectoral dynamic model of 
the real side of the Australian economy. In particular, we introduce explicit treatment of: (i) financial 
intermediaries and the agents with which they transact; (ii) financial instruments describing assets and 
liabilities; (iii) the financial flows related to these instruments; (iv) rates of return on individual assets and 
liabilities; and (v) links between the real and monetary sides of the economy. We explore the effects of the 
superannuation sector on macroeconomic variables, like real GDP growth, by simulating a one percentage 
point increase in the ratio of superannuation contributions to the economy-wide nominal wage bill. 
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1 Introduction 

This paper summarises the longer research paper “Superannuation with a financial 
computable general equilibrium model of the Australian economy” (Dixon et al. 2015), 
which sets out the theory of a dynamic CGE model with financial sector detail, and uses the 
model to explore the economic consequences of a policy-induced expansion in the size of the 
superannuation sector. In this summary paper, we present a shorter description of the 
theoretical detail of the financial CGE model, before proceeding to explain the consequences 
for key macroeconomic variables arising from an expansion in the size of the superannuation 
sector.  

 

2 The financial CGE model  
 

In this section we provide a summary of the financial CGE (FCGE) model used in the 

simulations described in Section 3. For a detailed discussion of the model, we refer the reader 

to Section 2 of Dixon et al. (2015).1  

 

While fully integrated, the FCGE model can nevertheless be broadly conceived as being 

comprised of two parts: 

(i) A traditional CGE model describing the real side of the economy; and 

(ii) A model of the interactions between financial agents and their links with the real 

side of the economy.  

We expand on these two parts, and the important links between them, below. 

The real side of the FCGE model is largely as described in Dixon and Rimmer (2002) and 

developed further to address matters relating to the mining boom in Dixon et al. (2014). The 

real side of the model identifies: 

1. A large number of industries, using inputs to produce commodities for use in current 

production, capital formation, private consumption, public consumption, and export. 

Each industry is modelled as an optimiser, using intermediate inputs (sourced 

domestically, and from overseas), labour, capital and land, in a cost-minimising 
                                                 
1 The model is solved using GEMPACK (Harrison and Pearson 1996), Horridge et al. 2013). 
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fashion, to produce a given level of output. In choosing cost-minimising input 

combinations, each industry adjusts its input ratios in response to changes in the 

relative prices of intermediate inputs and primary factors.  

2. Investors, producing physical capital for installation in each industry. Like the current 

producers identified above, investors act in an optimising fashion, adjusting their use of 

source-specific inputs in response to changes in relative prices in order to produce 

given quantities of new units of industry-specific physical capital in a cost-minimising 

way. In determining how many new units of physical capital to install in each industry, 

investors are guided by movements in expected rates of return on physical capital. 

3. A representative household, purchasing domestic and imported commodities for current 

consumption purposes. Households are also assumed to act as optimisers, maximising 

utility by choosing between alternative source-specific commodities subject to an 

aggregate consumption constraint. 

4. A government sector, purchasing domestic and imported commodities for public 

consumption purposes. 

5. An export sector, purchasing units of domestic production, and sensitive to the prices of 

that production via commodity-specific constant elasticity demand equations.  

6. Providers of margin services (trade, transport, insurance and other margins), required to 

facilitate flows of commodities between producers, importers, households, government, 

investors and foreign agents in export markets.     

Movements in relative prices reconcile the demand and supply sides of most commodity and 

factor markets through market clearing conditions. An important exception is the labour 

market, which is assumed to experience sticky wages in the short-run, but transition in the 

long run to an environment of wage flexibility and a given natural rate of unemployment. As 

we shall see, the sticky wage assumption has important consequences in the short-run, 

because it allows movements in the domestic price level to affect the real producer wage, and 

thus affect short-run employment.  Foreign currency import prices by commodity are 

determined exogenously. Zero pure profit conditions in current production and capital 

formation determine basic prices for domestically produced commodities. Purchases prices 

differ from basic prices by the value of margin services and indirect taxes. In addition to 

indirect taxes, government revenue from direct taxes is identified, as are a variety of 

government outlays beyond public consumption spending (such as personal benefit payments 

and public investment). Together with variables describing foreign transfer payments, this 
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provides sufficient detail for the identification of the government borrowing requirement, 

household disposable income, and household savings.      

Real-side CGE models with characteristics such as those described above have been used for 

many decades to answer diverse and important policy questions. They are however silent on, 

or treat implicitly, the question of how a number of important transactions are financed. For 

example, how is investment spending financed? How does the cost of financial capital affect 

the decision to invest in physical capital? Who is financing the public sector borrowing 

requirement? How is the current account deficit financed? Who decides on how household 

savings are allocated? An important role of the financial part of the FCGE model is to answer 

these and related questions. 

The core of the FCGE model is three arrays and the equations describing how the values in 

these arrays change through time. The three arrays are:   

A(s,f,d) which describes the holdings by asset agent d (e.g. households, the 

superannuation sector) of financial instrument f (e.g. equity, loans, bonds) issued 

by liability agent s (e.g. the superannuation sector, households, government, 

industry, foreigners).  

F(s,f,d) which describes the flow of net new holdings by asset agent d, of financial 

instrument f, issued by liability agent s. 

R(s,f,d) which describes the rate of return on financial instrument f, issued by liability 

agent s, and held as an asset by agent d.  

 

The above arrays are defined over sets s ∈ LA, f ∈ FI and d ∈ AA, where the sets LA, FI and 
AA, and their elements, are defined as follows: 

AA The set of “asset agents”, comprising: Superannuation, Banks, the Central Bank, 
Foreigners, Government, Households, Industries, Non-bank financial 
intermediaries, Reproducible housing, Non-reproducible housing, and Life 
Insurance. 

FI The set of “financial instruments”, comprising: Cash, Deposits and loans, Bonds, 
Equity, and Gold and SDRs. 

LA  The set of “liability agents”, comprising: Superannuation, Banks, the Central 
Bank, Foreigners, Government, Households, Industries, Non-bank financial 
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intermediaries, Reproducible housing, Non-reproducible housing, and Life 
Insurance. 

 

Both asset agents and liability agents are assumed to be constrained optimisers. Broadly, 

liability agents are assumed to minimise the cost of servicing the liabilities they have issued, 

subject to a constraint that prevents them moving to corner solutions in the issuance of 

particular financial instruments to particular asset agents. Similarly, asset agents are assumed 

to maximise the return from their portfolio of financial assets, subject to a constraint that 

prevents them moving to corner solutions in the holding of particular financial instruments 

issued by particular liability agents. The solutions to these optimisation problems generate a 

set of return-sensitive supply equations (governing the issuance of financial instruments by 

liability agents) and return-sensitive demand equations (governing the demand for financial 

instruments by asset agents). In general, the joint solution to these supply and demand 

equations determines rates of return across financial instruments (R(s,f,d)).  

Results from the real side of the FCGE model (while determined endogenously and jointly 

with the financial side of the FCGE model) can be viewed as providing important constraints 

on the financial side of the model. Similarly, results for certain variables in the financial side 

of the FCGE model (while again, determined endogenously and jointly with the model’s real 

side) exert an important influence on outcomes in the model’s real side. For example: 

• the public sector borrowing requirement determines new liability issuance by 

government; 

• gross fixed capital formation by industry determines new liability issuance by 

industry; 

• household savings determines new asset acquisitions by households; 

• the current account deficit determines new asset acquisitions by foreigners; 

• superannuation contributions determine new liability issuance by the superannuation 

sector; 

• changes in the weighted average cost of financial capital influences the desirability of 

undertaking gross fixed capital formation.  
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At the same time, important linkages within the financial sector are modelled. For example, 

the commercial banking sector’s roles as both a liability agent and as an asset agent are 

modelled, allowing detailed representation of the sector’s activities in raising local and 

foreign deposit, bond and equity financing, and deploying the funds thus raised in the 

purchases of financial instruments such as loans to domestic industry for capital formation, 

and household mortgages for the purchase of new and existing dwellings. In this system, 

changes in the prospects for one financial agent can flow through to consequences for the 

costs of funds to other agents.  

 

  

3 Simulation: exploring the consequences of expansion of the 
superannuation sector    

3.1 Introduction 

We examine the economic effects of a one percentage point increase in the proportion of the 
national wage bill allocated to superannuation. This can be interpreted as describing the 
effects of an increase in the compulsory superannuation contribution rate. We undertake the 
simulation under two assumptions. First, we assume that the household savings rate is 
unaffected by the shock. Then, following the findings of Connolly (2007), we recognise that 
an increase in compulsory allocation to superannuation can generate a net increase in national 
savings.   

3.2 An increase in the superannuation contribution rate under an 
unchanged household savings rate 

Figure 1 describes the shock: a 0.01 increase in the ratio of new liabilities acquired by the 
superannuation sector to the national wage bill. As discussed in Section 3.1, in our first 
simulation we assume that the household savings rate is unaffected by this shock. Hence, the 
shock has the effect of increasing the proportion of the household savings stream diverted to 
the superannuation sector while largely leaving the size of the household savings stream 
unchanged. With the household savings rate unchanged, this has the effect of decreasing the 
share of the household’s portfolio (directly) allocated to liabilities issued by non-
superannuation agents (Figure 2). However, the final impact on the demand for the liabilities 
of non-superannuation agents depends on the liability acquisition behaviour of the 
superannuation sector. That is, there is the potential for change in the composition of the 
economy-wide pattern of liability acquisition when decision making over the allocation of a 
dollar’s worth of household savings is taken from the hands of the household sector directly, 
and placed in the hands of intermediaries like the superannuation sector or indeed the 
financial sector more generally. Table 1 and Table 2 shed more light on this. Table 1 
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describes the composition of asset agent portfolios, suppressing financial instrument detail 
(e.g. equities, bonds, deposits and loans), while retaining information on the liability agents 
responsible for issuing the financial instruments owned by asset agents. Table 2 uses the 
same data as Table 1, but consolidates the financial sector and the housing sector. Examining 
column (5) of Table 2, we see that the household sector allocates approximately 54% of its 
portfolio on a direct basis, that is, directly holding the liabilities of foreigners, government, 
industries and the housing sector. The remaining 46% of the household’s portfolio is 
allocated on an indirect basis, with the household relying on the intermediation services of 
the finance sector (e.g. the superannuation sector, commercial banks). 

If we exclude funds managed on behalf of households by the finance sector, in column (5) of 
Table 2 we see households directly purchase the liabilities of non-financial liability agents in 
the proportions: foreign (4%), government (13%), industries (21%) and housing (63%). 
Compared with the consolidated finance sector (column 1), this reveals a relatively high 
propensity on the part of households to invest in housing (63% v 43%) and government 
securities (13% v 5%), and a relatively low propensity to invest offshore (4% v 20%) and in 
domestic industry (21% v 32%). Hence, relative to baseline, the increase in contributions to 
superannuation have the effect of decreasing the proportion of household savings directed to 
the purchase of government bonds and housing equity, and increasing the proportion of 
household savings directed to the purchase of securities issued by domestic industry and the 
purchase of foreign securities. As we shall see, it is the latter, the increase in demand for 
foreign securities, that proves important in understanding the initial macroeconomic 
consequences of a rise in superannuation contributions with a given household savings rate. 

Figure 3 reports outcomes for the nominal exchange rate, and two price indices: the GDP 
deflator, and the private consumption deflator. We begin by noting the sharp depreciation in 
the nominal exchange rate. This is a result of the superannuation sector’s high propensity to 
invest offshore, relative to the household sector (see Table 2). As a first approximation, the 
policy can be expected to have little effect on the current account deficit, because it has little 
effect on GNE relative to GDP. We see this confirmed in Figure 6, which reports the ratio of 
the current account deficit to GDP. The current account deficit must be financed by net 
acquisitions by foreigners of domestic assets. With little impetus for the shock to change the 
current account deficit, there must be little impetus for change in net acquisitions by 
foreigners of domestic assets. However, the reallocation of savings towards superannuation 
has the effect of increasing domestic demand in $A terms for foreign assets. Hence, we 
require a matching rise in foreign demand for domestic assets in $A terms. The mechanism 
that achieves this is nominal depreciation. By reducing the value, in foreign currency terms, 
of holdings of domestic assets by foreigners, nominal depreciation creates something akin to 
a rebalancing demand for domestic assets.   

Returning to Figure 3, we see that the negative deviation in the nominal exchange rate is 
correlated with positive deviations in the GDP deflator and the consumption price deflator. 
Nominal depreciation causes domestic prices to rise for two reasons: first, it causes the prices 
of imports in local currency terms to rise; second, it causes demand to rise for import 
competing and export commodities.  
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As explained in Section 2, the model’s wage determination process establishes an 
environment in which wages are initially sticky, but adjust gradually to return the 
employment rate to its natural level. Figure 4 describes key labour market variables. We 
begin by noting that in the simulation’s first year, with the nominal wage sticky, but the price 
level rising relative to baseline (Figure 3), the real producer wage must fall (Figure 4). With 
the capital stock sticky in the short-run (Figure 5), the negative deviation in the real producer 
wage causes employment to rise relative to baseline (Figure 4). With the population level 
unaffected by the shock, the positive deviation in employment is generated by a positive 
deviation in the employment rate. The model’s sticky wage mechanism ensures that there is 
upward pressure on wages while the employment rate is above its natural rate. This generates 
a growing positive deviation in the wage rate, until such time as the employment rate has 
returned to its baseline level (Figure 4).  

Figure 7 and Figure 8 describe outcomes relevant to capital formation. The short-run positive 
deviation in employment, with the capital stock sticky, generates a positive deviation in the 
labour/capital ratio. This generates a short-run positive deviation in the return on physical 
capital. This is reflected in Figure 7 by a positive deviation in the average rental price of 
capital that exceeds, in the short-run, the positive deviation in the average cost of physical 
capital (i.e. the investment price deflator). That part of the model’s theory governing 
investment ensures that a rise in the return on physical capital, for any given level of the cost 
of financial capital, will generate a rise in the rate of capital growth and thus a rise in 
investment. This accounts for much of the short-run positive deviation in real investment 
(Figure 9). However, the shock also affects the cost of financial capital for industry and 
reproducible housing (Figure 8). In the short-run, the positive deviation in investment (Figure 
9) carries with it a short-run increase in demand for financial capital by industry to finance 
physical capital construction. To attract these funds, industry offers a higher rate of return on 
its liabilities relative to baseline (Figure 8). The process of physical capital accumulation 
gradually generates a convergence of the deviations in the rental price and construction cost 
of capital (Figure 7), damping the investment deviation (Figure 9), and with it the demand for 
financial capital to finance investment. This accounts for the initial peak and then decline in 
the cost of financial capital to industry (Figure 8). However we see in Figure 8 a continuation 
in the decline in the cost of financial capital to industry from 2017 onwards.  This reflects the 
shift in the structure of funds supply arising from the reallocation of savings from the 
household sector to the financial sector. Returning to Table 1 and Table 2, we see that 
Superannuation specifically (Table 1), and the finance sector more generally (Table 2), have 
higher propensities to purchase the liabilities of industry than does the household sector 
directly. Following the initial investment-led spike in required returns on industry liabilities, 
this supply effect has the effect of depressing the return on the liabilities of industry (Figure 
8). Note however that this effect is not large: ten years after the shock, the deviation in the 
weighted average cost of capital to industry is -0.0001, a one basis point fall.2         

                                                 
2 For example, a WACC of 8% is represented in the model as 0.08. Hence a change in WACC of -0.0001 
describes a one basis point fall.  
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Figure 5 reports outcomes for employment, physical capital, and real GDP. The policy 
generates a short-run positive deviation in real GDP, in large part because the shock 
generates a short-run positive deviation in employment (Figure 4). In the medium to long-
run, the policy generates a small positive deviation in the capital stock (Figure 5). As 
discussed in reference to Figure 7 and Figure 8, this is due to the initial positive deviation in 
the rate of return on physical capital (Figure 7) and the longer-run fall in the cost of capital to 
industry (Figure 8). However, with employment gradually returning to baseline, and with the 
capital stock deviation relatively small, real GDP returns close to baseline approximately five 
years after the initial shock (Figure 5). 

3.3 An increase in the superannuation contribution rate together with a 
rise in the household savings rate 

There is evidence that compulsory superannuation has generated a net increase in household 
savings, with each $1 of additional superannuation contribution displacing perhaps $0.30 of 
other savings (Connolly, 2007). While there will be a subset of households with savings rates 
in excess of those implied by the superannuation contribution rate alone, and thus for whom a 
rise in the contribution rate might simply displace discretionary savings, as Gruen & Soding 
(2011) argue, for other households, particularly those characterised by certain behavioural 
biases, myopia, or a simple inability to do the financial mathematics necessary to calculate 
the personal savings rate implied by a prudent retirement income target, a rise in the 
contribution rate may well generate a rise in household savings. In Section 3.2 we explored 
the effects of a rise in the contribution rate under an assumption of an unchanged household 
savings rate. We now explore the effects of a rise in the savings rate generated by a rise in the 
contribution rate. We calibrate the rise in the savings rate on the 70/30 ratio of new/displaced 
savings of Connolly (2007). For expository purposes, it is helpful to understand the effects of 
an increase in the househond savings rate in isolation of the increase in financial 
intermediation by the superannuation sector. We do this in Section 3.3.1, before considering 
the joint effect of the rise in the savings rate and the increase in intermediation by the 
superannuation sector in Section 3.3.2.  

 

3.3.1 The effects of a rise in the household savings rate alone 

In this section, we discuss the effect of the rise in the household savings rate generated by the 
increase in the superannuation contribution rate. In the first instance, we separate this from 
the effects of a rise in fund flows to the superannuation sector. As discussed in more detail in 
Dixon et al. (2015), a one percentage point rise in the proportion of the national wagebill 
contributed to the superannuation sector, under an assumption that this generates seventy 
cents in the dollar of new savings while displacing thirty cents in the dollar of current 
savings, generates a fall in the average propensity to consume of approximately -0.69 per 
cent.3 Hence, we simulate a once-off fall in the average propensity to consume of -0.69, 
                                                 
3 Using database values for the wage bill / consumption ratio (=0.99) and assuming a 0.30 displacement rate for 
current savings.. 
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while leaving the superannuation contribution rate unchanged. We return in Section 3.3.2, to 
investigate the joint effect of the change in fund flows to superannuation and the change in 
the propensity to consume.  

We begin with Figure 10, which reports the shock: a -0.69 per cent deviation in the average 
propensity to consume (defined here as the ratio of nominal private consumption to nominal 
GNP). We see the immediate impact of this in Figure 11, with a sharp negative deviation in 
real consumption in the simulation’s first year. The initial deviation in real consumption (-0.8 
per cent) is greater than the fall in the propensity to consume (-0.69 per cent) because the 
shock generates a short-run negative deviation in real GDP (-0.3 per cent, see Figure 11). 
Turning to Figure 12, we see that the source of the initial fall in real GDP relative to baseline 
is a negative deviation in employment.  

The proximate cause of the short-run negative deviation in employment can be seen in Figure 
13, where we see a positive deviation in the real producer wage in the first years of the 
simulation period. This is caused by a negative deviation in the terms of trade in the presence 
of short-run nominal wage stickiness. As discussed in Section 2, we model nominal wages as 
sticky in the short-run, responding gradually to movements in the unemployment rate away 
from its natural rate. In Figure 13, we see short-run nominal wage stickiness expressed as 
zero deviation in the nominal wage in the simulation’s first year, followed by a gradually 
growing negative deviation to 2016. With the nominal wage sticky, and the terms of trade 
declining relative to baseline (Figure 14), the real producer wage experiences a sharp positive 
deviation in the first years of the simulation period (Figure 13), causing a fall in employment 
relative to baseline (Figure 13). 

Returning to Figure 12, we see that real GDP lies below baseline over the first three years of 
the simulation period. We see in Figure 12 that this is due to the negative deviation in 
employment, since the capital stock lies on or above its baseline value over the same period. 
Because the labour / capital ratio lies below baseline over the simulation’s first three years, 
we expect the marginal product of capital to also be below baseline over this period, and with 
it, the rate of return on physical capital. We see this expressed in Figure 15, which reports an 
initial sharp deviation in the average rental price of capital, with it falling well below the 
deviation in the investment price deflator in the simulation’s first year. This signals an initial 
negative deviation in the rate of return on physical capital. This explains why, in Figure 11, 
we see a negative deviation in investment in the simulation’s first year. However thereafter, 
the investment deviation turns positive. Part of the explanation for the turnaround in the 
investment deviation is the path of gradual recovery in the labour market (Figure 13). 
However the main story is the reduction in the weighted average cost of capital caused by the 
increase in savings (Figure 16). We look at each factor (employment recovery, and cost of 
capital) in turn.      

Following an initial negative deviation over the simulation’s first two years, we see a 
recovery of employment back to baseline from 2015 onwards. As described in Section 2, 
wage adjustment is the main mechanism responsible for the gradual return of employment 
towards baseline. The negative nominal wage deviation grows steadily over the early years of 
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the simulation period, gradually attenuating the initial spike in the real producer wage, and 
thus steadily returning employment back towards baseline. The steady return of employment 
back to baseline allows the labour / capital ratio, which initially falls below baseline, to also 
gradually return to baseline by year 3 (Figure 12). It is this initial path of trough and recovery 
in the labour / capital ratio which accounts for the pattern of trough and partial recovery in 
the average capital rental rate (and with it, rate of return on capital) apparent over the first 
four years of the simulation (Figure 15). The short-run path of trough and recovery in the 
labour / capital ratio (Figure 13), and with it the rate of return on capital (Figure 15) accounts 
for the initial short-run path of negative deviation and then recovery of real investment 
(Figure 11). However thereafter, a second factor, namely the impact of the higher savings rate 
on the cost of financial capital, begins to exert a more important influence on the real 
investment deviation.   

Figure 17 reports the change in the weighted average cost of capital for the two financial 
agents responsible for raising funds to finance physical capital accumulation. In the 
simulation’s first year, the weighted average cost of capital of both sectors falls by 
approximately 0.0006 (six basis points) relative to baseline. By the end of the simulation 
period, the weighted average cost of capital for industries is approximately 8 basis points 
below baseline, while that for reproducible housing is approximately 10 basis points below 
baseline. The fall in the weighted average cost of capital is due to the rise in the savings rate. 
The increase in the savings rate raises demand by asset agents for financial instruments, 
allowing liability agents to raise a given amount of financial capital at lower rates of return. 
The deviation in the weighted average cost of capital for reproducible housing lies below that 
for industries because the rise in the savings rate damps private consumption spending 
relative to baseline (Figure 11). The negative deviation in private consumption spending 
reduces demand for dwelling services relative to baseline, thereby reducing housing rental 
rates, and damping housing investment relative to non-housing investment (Figure 18). 
Relative to the non-housing sector, this reduces demand by the housing sector for financial 
capital to fund physical capital formation, thus reducing rates of return on the liabilities of the 
reproducible housing sector relative to that of industries (Figure 17). 

As discussed in Section 3.3.1, a decline in the weighted average cost of capital (for any given 
rate of return on physical capital) causes a rise in the capital growth rate, and with it, a rise in 
real investment. Hence, we expect the negative deviation in the weighted average cost of 
capital described in Figure 17 to exert a positive influence on the real investment deviation. 
This is confirmed in Figure 11, where, after the initial unemployment-induced slump in real 
investment, we see a strong positive deviation in real investment over the remainder of the 
simulation period. This accounts for the growing deviation in physical capital reported in 
Figure 12. It is this growth in the physical capital stock that accounts for the non-convergence 
after 2016 of the deviations in the average capital rental rate and investment price deflators 
(Figure 15). That is, the growth in the physical capital stock generates a permanent reduction 
in the average rate of return on physical capital. Put another way, the negative deviation in 
the weighted average cost of financial capital is eventually expressed, via physical capital 
accumulation, in a reduction in the average rate of return on physical capital. 
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The positive deviation in the capital stock generates a positive deviation in real GDP. We see 
this in Figure 12, where, with employment tending back towards baseline from 2015 
onwards, it is the positive deviation in the capital stock that accounts for the positive 
deviation in real GDP after the initial unemployment-induced negative GDP deviation. With 
employment returning to baseline in Figure 12, but a growing capital deviation, we find the 
deviation in the capital / labour ratio growing over time. This raises the marginal physical 
product of labour, and, ceteris paribus, buoys the real wage deviation (Figure 13). This 
accounts for the positive deviation in the real wage in Figure 13 in the latter part of the 
simulation period, even after the employment deviation has returned to close to its baseline 
level. 

We turn now to examine the real and nominal exchange rate movements caused by the rise in 
the national savings rate. Figure 19 reports movements in the nominal exchange rate, and two 
domestic price deflators. It is clear that the positive deviation in the savings rate induces a 
positive deviation in the nominal exchange rate and a negative deviation in the domestic price 
level. The absolute value of the negative deviation in the domestic price level exceeds the 
size of the nominal appreciation, indicating that the real exchange rate has depreciated 
relative to baseline. To understand the movement in nominal and real exchange rates, we 
begin with Figure 11, where, as discussed above, we see that the rise in the savings rate, by 
damping private consumption, causes the real GNE deviation to lie below the real GDP 
deviation. This requires the real balance of trade to move towards surplus (Figure 14).  A 
movement towards surplus in the balance of trade requires domestic prices to fall relative to 
foreign prices in common currency terms, that is, it requires real depreciation (Figure 19). 

The movement towards surplus in the balance of trade also moves the current account 
balance towards surplus (Figure 20). This lowers the Australian economy’s foreign capital 
requirements. The fall in domestic rates of return (Figure 17) makes some contribution to 
lowering foreign willingness to supply financial capital to Australia, but not enough to match 
the fall in foreign financing requirements implied by the movement towards current account 
surplus. Further inducement to foreign agents to reduce their $A demand for financial assets 
is supplied by nominal appreciation (Figure 19). By increasing the value, in foreign currency 
terms, of foreign holdings of domestic assets, nominal appreciation reduces the $A demand 
for financial assets by foreigners, at any given level of domestic and foreign rates of return.    

 

3.3.2 The joint effect of a rise in the household savings rate and an increase in 
the superannuation contribution rate 

Figure 21 to Figure 34 describe the combined effects, on selected macroeconomic variables, 
of the rise in the household savings rate and the rise in the intermediation of household 
savings via the superannuation sector. In each case, the joint effect is presented together with 
a decomposition of the individual contributions made by the two sub-shocks: the rise in the 
savings rate, and the rise in the share of household savings intermediated by the 
superannuation sector. The figures are generated by undertaking three simulations: 
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(i) One in which only the savings rate rises (the “Savings effect”). This is the simulation 
discussed in Section 3.3.1.  

(ii) One in which only the share of household savings flowing to superannuation rises (the 
“Intermediation effect”). This is the simulation discussed in Section 3.2.  

(iii) One in which both the savings rate and the share of household savings flowing to 
superannuation rises (the “Joint effect”).                  

Because the model is non-linear, the sum of (i) and (ii) need not equal (iii). The difference is 
reported in each figure as “Residual”. In each case, the value of this decomposition residual is 
small. As such, the effects of a rise in the superannuation contribution rate can be readily 
understood as the sum of the individual contributions made by the “Savings effect” and the 
“Intermediation effect” (that is, as the sum of the effects described individually in Sections 
3.2  and 3.3.1 above). As we shall see, for most real variables, the “Savings effect” makes the 
dominant contribution. For two important nominal variables: the nominal exchange rate 
(Figure 21), and the GDP deflator (Figure 22) the Savings and Intermediation effects make 
countervailing contributions of similar magnitude, albeit with an overall net movement 
towards real depreciation.  

As discussed in Section 3.3.1, the Savings effect creates pressure for nominal appreciation 
(Figure 21) via a need to attenuate foreign capital inflow in an environment in which higher 
domestic savings induced by the Savings effect reduces our call on foreign savings (Figure 
23). By damping the prices of traded goods relative to baseline, the nominal appreciation 
induced by the Savings effect generates a negative deviation in the GDP deflator (Figure 22).  

As discussed in Section 3.2, the Intermediation effect creates pressure for nominal 
depreciation (Figure 21), via a need to encourage foreign capital inflow to match the rise in 
Australian demand for foreign financial assets in an environment in which there is little direct 
pressure for the current account deficit to change via the Intermediation effect alone (Figure 
23). By raising traded goods prices relative to baseline, the nominal depreciation induced by 
the Intermediation effect generates a positive deviation in the GDP deflator (Figure 22).    

In terms of their impacts on the nominal exchange rate, the Savings and Intermediation 
effects are nearly offsetting, leaving only a small tendency towards nominal depreciation, of 
the order of approximately -0.05 per cent on average (Figure 21). However, for the GDP 
deflator, the Savings effect dominates, generating a net negative deviation in the GDP 
deflator of the order of -0.25 per cent on average (Figure 22). This leaves a clear tendency 
towards net negative deviation in the real exchange rate, with the Savings effect the dominant 
contributor (Figure 24). The need for real exchange rate depreciation is clear from Figure 25 , 
where we see a net movement towards surplus in the ratio of the balance of trade to GDP, 
with the Savings effect again the dominant contributor. The proximate cause of the 
movement towards balance of trade surplus is apparent in Figure 26, which reports the 
decomposition in the real GNE deviation, together with, for reference, the joint result for the 
real GDP deviation. Figure 26 makes clear that the Savings effect creates pressure for a 
negative deviation in real GNE. While apparent already in the negative deviation in the ratio 
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of the balance of trade to GDP, Figure 26 also makes clear that the real GNE deviation lies 
below the real GDP deviation, signalling a movement towards surplus in the real balance of 
trade. Figure 27 presents the real GDP decomposition. In the first two years of the simulation 
period, the real GDP deviation is negative, the net result of a positive contribution via the 
Intermediation effect, and a negative contribution via the Savings effect. Thereafter, the 
contribution of the Savings effect comes to dominate that of the Intermediation effect, with a 
net positive outcome to real GDP. To better understand the outcome for real GDP, we turn to 
the decomposition graphs for the outcomes for factor supply: Figure 28 (employment) and 
Figure 29 (physical capital).   

As discussed in Section 2, our characterisation of the labour market is one in which nominal 
wages are sticky in the short-run, but sufficiently flexible in the medium to long-run to return 
the employment rate to its natural level. This accounts for the deviation path for employment 
in Figure 28, where we see employment deviating from baseline in the first years of the 
simulation, but thereafter gradually returning to baseline. As discussed in Section 3.2, the 
Intermediation effect, by generating a positive deviation in the GDP deflator via nominal 
depreciation, creates a short-run negative deviation in the real producer wage. This accounts 
for the short-run positive contribution to employment by the Intermediation effect in Figure 
28. However the Savings effect makes a negative contribution to the employment deviation in 
the short-run. By creating short-run pressure for a negative deviation in the GDP deflator 
(Figure 22), with nominal wages sticky in the short-run, the Savings effect generates a short-
run negative contribution to employment (Figure 28). In the simulation’s first two years, this 
more than offsets the positive contribution to the employment deviation made by the 
Intermediation effect. Thereafter, real wage adjustment gradually returns the employment 
deviation to baseline. 

Despite the gradual return of employment to baseline, the real GDP deviation grows in the 
latter years of the simulation (Figure 27). This is due to the growing deviation in the capital 
stock (Figure 29). While both the Intermediation and Savings effects make positive 
contributions to the capital stock deviation, it is clear from Figure 29 that the Savings effect is 
by far the largest contributor. This is consistent with Figure 30, which shows that much of the 
positive deviation in real investment is due to the Savings effect. The Savings effect raises 
real investment relative to baseline because it lowers the weighted average cost of capital 
relative to baseline. As discussed in Section 3.3.1, the Savings effect generates a positive 
deviation in the demand for the liabilities issued by industry and reproducible housing, 
causing a negative deviation in the weighted average cost of capital of these agents (Figure 
31, Figure 32).                     
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4 Concluding remarks 
 

We use a financial CGE model of the Australian economy to investigate the effects of an 
increase in superannuation contributions equivalent to one percentage point of the national 
wage bill. We assume that seventy cents in the dollar of the new superannuation contributions 
represent additional savings, with the remaining thirty cents in the dollar displacing existing 
savings. We find that this causes a transient employment loss, largely due to the damping of 
private consumption spending as household savings increase. However this effect is 
somewhat attenuated by the fact that the superannuation sector’s comparatively high 
propensity for foreign investment generates a depreciation in the nominal exchange rate, 
which is employment-promoting in the short-run.  The transitory net employment loss causes 
a negative deviation in real GDP in the short-run, of the order of 0.2 per cent. However over 
the medium to longer term, real GDP rises. This is due to capital accumulation promoted by 
the increase in the savings rate. The rise in national savings generates a rise in demand for 
financial instruments, intermediated in the first instance by the superannuation sector. This 
lowers the rate of return that capital creating liability agents, like industry, need to offer to 
raise a given amount of funds to finance physical capital formation. The resulting fall in the 
weighted average cost of capital lowers the cost of financial capital relative to the returns 
available on physical capital. This causes real investment to increase, generating a positive 
deviation in the physical capital stock. By the tenth year of the simulation period, the capital 
stock deviation is approximately 0.4 per cent, generating a positive deviation in real GDP of 
approximately 0.15 per cent. 
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Figure 33: Ratio of superannuation contributions to national wage bill (change from 
baseline) 

 

Figure 34: Household portfolio shares (by liability agent) (% deviation from baseline) 
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Figure 35: Nominal exchange rate, GDP deflator, CPI (% deviation from baseline) 

 

Figure 36: Employment, nominal wage, real wage (% deviation from baseline) 
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Figure 37: Employment, capital stock, real GDP (% deviation from baseline) 

 

Figure 38: Ratio of the current account deficit to GDP (change from baseline) 
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Figure 39: Average capital rental price and investment price deflator (% deviation from 
baseline) 

 

Figure 40: Weighted average cost of capital, industry and housing (change from 
baseline) 
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Figure 41: Real GDP and the components of real GNE (% deviation from baseline) 

 

Figure 42: Average propensity to consume (% deviation from baseline)  
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Figure 43: Real GDP and the components of real GNE (% deviation from baseline) 

 

Figure 44: Employment, capital stock, real GDP (% deviation from baseline) 
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Figure 45: Employment, nominal wage, real consumer and producer wages (% 
deviation from baseline)  

 

Figure 46: Export volumes, import volumes, and the terms of trade (% deviation from 
baseline) 
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Figure 47: Average capital rental price and investment price deflator (% deviation from 
baseline) 

 

Figure 48: Average rates of return offered by capital-creating liability agents 
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Figure 49: Weighted average cost of capital, industry and housing (change from 
baseline) 

 

Figure 50: Real housing and non-housing investment (% deviation from baseline) 
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Figure 51: Nominal exchange rate, GDP deflator, CPI (% deviation from baseline) 

 

 

Figure 52: Ratio of the current account deficit to GDP (change from baseline) 
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Figure 53: Decomposition of deviation in nominal exchange rate ($Foreign/$A) (% 
deviation from baseline) 

 

 

Figure 54: Decomposition of GDP deflator (% deviation from baseline) 
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Figure 55: Decomposition of the deviation in the CAD / GDP ratio (% deviation from 
base) 

 

 

Figure 56: Decomposition of the real exchange rate appreciation (% deviation from 
base) 
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Figure 57: Decomposition of the BOT / GDP ratio (% deviation from base) 

 

 

Figure 58: Decomposition of real GNE deviation (% deviation from base)  
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Figure 59: Decomposition of real GDP deviation (% deviation from base) 

 

 

Figure 60: Decomposition of employment deviation (% deviation from base) 
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Figure 61: Decomposition of capital deviation (% deviation from base) 

 

 

Figure 62: Decomposition of real investment deviation (% deviation from base) 
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Figure 63: Decomposition of weighted average cost of capital of industry (change from 
base) 

 

 

Figure 64: Decomposition of weighted average cost of capital of reproducible housing 
(change from base)  
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Table 3: Composition of asset agent portfolios, by liability agent (shares) 

 

 

Table 4: Composition of asset agent portfolios (consolidated financial and housing 
sectors) (shares) 

 

  

(1) Banks
(2) Central 

Bank
(3) 

Foreigners
(4) 

Government
(5) 

Households (6) Industry (7) NBFI
(8) 

Superannuati
on

(9) Life 
Insurance

(10) Non-
reproducible 

housing

(11) 
Reproducible 

housing
(12) Total

(1) Banks 0.0% 15.9% 40.3% 29.9% 15.4% 40.2% 21.7% 25.5% 12.5% 9.1% 9.1% 19.9%

(2) Central Bank 0.5% 0.0% 0.0% 8.0% 0.5% 2.5% 0.0% 0.0% 0.0% 8.9% 8.9% 0.7%

(3) Foreigners 12.1% 52.8% 0.0% 17.0% 2.1% 44.9% 13.3% 18.4% 5.2% 8.9% 8.9% 9.8%

(4) Government 4.4% 25.5% 10.8% 0.0% 7.5% 3.1% 4.2% 2.5% 6.0% 9.9% 9.9% 6.3%

(5) Households 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.9% 8.9% 0.0%

(6) Industries 24.8% 0.0% 39.1% 23.9% 11.1% 0.0% 26.1% 21.5% 8.4% 9.1% 9.1% 19.3%

(7) NBFI 9.6% 5.8% 7.7% 11.0% 2.7% 8.7% 0.0% 16.8% 67.7% 9.1% 9.1% 7.9%

(8) Superannuation 0.0% 0.0% 0.1% 0.2% 27.0% 0.0% 0.1% 0.0% 0.0% 9.3% 9.3% 10.2%

(9) Life Insurance 0.1% 0.0% 0.4% 0.0% 1.4% 0.0% 0.3% 14.3% 0.0% 9.2% 9.2% 2.0%

(10) Non-reproducible housing 24.9% 0.0% 0.9% 5.1% 24.8% 0.3% 17.6% 0.5% 0.1% 8.5% 8.5% 15.4%

(11) Reproducible housing 23.5% 0.0% 0.8% 4.8% 7.4% 0.2% 16.7% 0.5% 0.1% 9.1% 9.1% 8.5%

(12) Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(1) Finance 
Sector

(3) 
Foreigners

(4) 
Government

(5) 
Households (6) Industry (7) Housing (8) Total

(1) Finance Sector 0% 49% 49% 46% 52% 0% 34%

(3) Foreigners 20% 0% 17% 2% 45% 0% 11%

(4) Government 5% 10% 0% 7% 3% 0% 6%

(5) Households 0% 0% 0% 0% 0% 0% 0%

(6) Industries 32% 40% 24% 11% 0% 0% 22%

(7) Housing 43% 2% 10% 34% 1% 0% 27%

(8) Total 100% 100% 100% 100% 100% 0% 100%
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